In order to improve the signal-to-noise ratio (SNR) of low-field (LF) Magnetic Resonance Imaging (MRI) measurements, the pre-polarization field B P should be increased. However, it is very difficult to generate B P larger than 50 mT using copper-wire-wound coils at room temperature, because the following problems arise: a) the heating effect produced by the large current through the coil, b) the difficulty to switch off B P quickly because of the large current and coil inductance, and c) flux trapping in the SQUID due to the B P pulse. If the measurements are conducted in a Magnetically Shielded Room (MSR), the sudden change of the polarizing field induces eddy currents in the μ-metal which may also impair the measurements.
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We confirm the feasibility of LF-MRI based on tuned high-T c (HTS) rf Superconducting Quantum Interference Device (SQUID) detector, permanent magnet pre-polarization and a moving sample, whose spin-spin relaxation time T 2 is comparable with that of water. The measurements are performed in a magnetically shielded room (MSR) with open door, while the PM pair is located outside the MSR. A sample is first pre-polarized in 1 T field in the gap of the PM pair and then mechanically transported to the measuring position underneath the tuned SQUID. Using filtered back projection reconstruction, two-dimensional LF-MRI images of vegetables, e.g. a carrot, a pepper and an apple piece, were obtained with sufficient SNR even without averaging. A spatial resolution of about 0.2 mm × 0.2 mm was achieved. Furthermore, we compared MRI images acquired from free induction decay and from spin echo signals at different gradient fields. A new setup with automatic sample transportation and with programmable rotation of the gradient field is being developed.
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